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Preface

The Sabine Refug®larsh Creation Project (C&3) was originally an Army Corps of Engineer
(USACE) sponsored project approved in 1999 as part of the Coastal Wetlands Planning Protection
and Restoration Act (CWPPRA) Project Priority List 8. The project was later brokenviato f
cycles In 2012 the CWPPRA Task Force transferred the Lead Federal Agency role to Fish and
Wildlife Service (USFWSjor Cycles 4 & 5 and future cycle¥heSabine Refuge Marsh Creation
Cycles 3and Cycle 4 & SProjeck (CS28-3 & CS28-4-5) were comfeted in September 2010

and Mach 2015, respectively.US Army Corps of Engineers (USACE) as federal sponsor for
Cycle 3,U.S. Fish and Wildlife ServicdJSFWS§ as the federal sponsfar Cycles 4 & 5and the
Coastal Protection and Restoration Authority (CPR#&)ocal sponsor are responsible for O&M

and Monitoring activities through their respective twenty year project liee 202 OM&M

Report format combines the Operations and Maintenance anmjttpnspection information

with the Monitoring data and analyses for the project. This report includes monitoring data
collected through December2@) and annual Maintenance Inspections throDgtober 5, 202

This report is intended to update USF\W8 USACE on the latest land change, vegetation, and
elevation change dat&he 2@1 report is thesth report in a series of OM&M reports the CS

28 Cycles For more detailed analysis, see the previous OM&M rep@@€g, 2007, 2011and
2014) online aft(http://lacoast.gov/new/Projects/Info.aspx?num=X89l or CS282, CS28-3 or
CS28-4-5). Future reports are planned in 2025 and 2031, with a final OM&M retaorhed for
2034.

l. Introduction

The Sabine Refuge Marsh Creation proggetais composed 03,550acres {,437ha) of wetlands

located in the Calcasiebabine Basin on the Chenier Plaiast of Hwy 27 and Calcasieu Lake

The projectarea is within the Sabine National Wildlife Refuge and roughly bounded by Starks
North Canal to the north and east, Back Ridge Canal to the south, and existing marsh to the west
(Figure 1. Most land loss in the area occurred between 1956 and 1978 (Sratted Department

of Agriculture [USDA] 199) with the highest loss rate around 1965 (Dunbar et. al. 1990). The
current land loss rate in the project area is approximately 0.5 square miles ¢L.Bekryear

(United States Army Corp of Engineers [USACHK)00). Major causes for the land loss are
vegetation death caused by hurricanes, oil and gas canals and the subsequent altered hydrology,
and saltwater intrusion via large navigation canals acting as conduits for Gulf of Mexico water
(USDA 1998). Saltwaer from the Calcasieu Ship Channel (CS@p beerintroduced from

several sources including the GIWW through Alkali Ditch aimel\West Cove Canal via Back

Ridge Canal (Miller 1997).More recently, land loss has been attributed to wind driven waves
erodingmarshes surrounding the large open water akagetation has shifted from intermediate
sawgrass dominated marsh includin@ladium jamaicense(sawgrass), Schoenoplectus
californicus (giant bulrush), andhragmites australigRoseau cane), with some fremarsh to

more brackish species includii@partina patengsaltmeadow cordgrass$partina alterniflora
(smooth cordgrassandBolboschoenus robustiisturdy bulrush) since at least 1968 (Chabreck

and Linscombe 1968, 1978, 1988). Most of the project is shallow open water with brackish marsh
interspersed and on the surrounding edges.
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The Sabine Refuge Marsh Creation Project-@8¥pis designed to create approximately 1,120
acres (450 ha) of emergent vegetated marsh and to nourish and protect existing broken marsh via
five cycles of dredge spoil placemeniThe project also incorporatettie construction of a
permanent spoil disposal pipeline to be used in future marsh creation efforts.

Cycle 1 was constructed during tivay 2001 USACE maintenance dredgingventof the
Calcasieu River by the Operations Division of the U.S. Army CorgangineerdNew Orleans
District. Approximately834,416cubic yards of sedimentexedredged from the Calcasieu Ship
Channel between miles 8.3 to 10.4 and placedle £ycle 1 containment aredthin the Sabine
National Wildlife Refuge.Sediments wereymped to 4.0 to 4.4 ft MLG, creating approximately
227 acres of emergent marsh (Table 1). The marsh cell was plante@6)0 Spartina
alterniflora plants along the edges of the perimeter and the constructed c®fehtings were
completed but the terior of the marsh cetkevegetated quickly on its own. Cycle 1 appeared to
have vegetated from the soil seedbank and windborne seed ssorg#antings were not
recommended for future Cycle€onstruction was completed in February 2002.

Cycle 2marshcreationwas constructeds a State Only projeasing State Surplus Fundsring
theJuly 2000USACEmaintenance dredging of the Calcasieu River Ship ChaApgitoximately
1,190,812 cubic yards of sedimergnedredged from the Calcasieu Ship Channel between miles
8.5 and 10.0 and placed in the Cycle 2 containment areating approximately2¥ acres of
emergent marsh (Table 15ediments were pumped to 4.0 to 4.5 ft MLG. A low level weir was
utilized to ceate a nourishment area west of the otlht least 100 acres.Construction was
completed impril 2010. Thereis no monitoring of this cycle.

Cycle 2 Permanent Pipeline was constructed as a joint effort between the USACE and CPRA and
completed in Aril 2010. The pipeline consists of approximaté§,000 Inft of 29 in. ID
permanensteelpipeline extending form the Calcasieu Lake on the East to the Cycle No. 1 cell on
the West. The pipeline is buried in a designated 30ft easement with four abowrd tpcations,

the East End Riser, two booster pump locations, and the West End Riser. The permanent pipeline
was used in the constructiohthe Sabine Refuge Marsh Creation Cycles 4 &dject.

Cycle 3 was constructed during tBeptember 20060SACE maintenance dredgingventof the
Calcasieu River Approximately828,767 cubic yards ofediment were dredged from the
Calcasieu Ship Channel between miles 9 and 12 and placed into the Cycle 3 containment area.
Sedimentsvere pumped t@.6 to 4.t ML G, creating approximately 193 acres of emergent marsh
(Table 1). Containment levees on the northwest side of the area were breached every 500 ft to
allow for delta formation.Constructiornof the fill area was completed in March 2007; however,
USACE ecords has the CWPPRA project life startimGeptember 2010.

Cycles 4&5, 1A-North and JA-Southwere constructed during theeptember 201USACE
maintenance dredging of tialcasieu River Ship Channging the permanent pipeline installed

in conjuncton with the USACE sponsorJust under 4,000,00€ubic yards of sediment were
placed infour containment areas. Sediments were pumpe8.5oto 4.0 ft MLG, creating
approximately 230 acres of emergent marsh in Cyck82 acres in Cyclg, 250 acres irUnit
1A-North, and 194 acres in UnitAtSouth(Table 1). Sediment for Unit 1A was pumped through

a temporary pipeline through the West Cove Canal and around the Hog Island Gully Structure.
The dredged materialascontained byow elevationearthen dikeand bw level earthen overflow
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weirswereconstructed to assist in the dewatering of the marsh creation area and to create fringe
marsh with the overflowConstruction was completed in March 2015.

CS-28 was initially conceived of as one big project veiélveral phases or cycles. In reality it was
constructed as four separate projevdith differentlevels of monitoring. Cycle 1 was monitored
with project specifioczegetatiorstations from 2001 uh2009when CRMS6301 was installed and
continuous vegetan, elevation, hydrology, soils and land change monitoring began at that site.
Cycle 2was initiated with CWPPRA but becaraestate onlyfundedproject and has no project
specific monitoring. Cycle 3 was constructed as a slané project in 2007Cycles 4, and 5
along with Units 1ANorth and Southvere constructeth one evenin 2015 This report includes

all available data from afive cyclesconstructed in the original G&3 project area. The entire
area including Cycles 1 and 2 is includadspatial analysesAll available project specific data

are combineavith CRMS data to assess project effectiveness

This report is considered as a claaé report for Cycle 1, having reached the end of ityedy

life in February 2022 The other fourcycles are currently active at various stages of the O&M
phase otheir 20yearproject life. Cycle 2 Permanent Pipelinginspectecannuallyand will be
reported separately in &&M report

A new phase of the G328 concept on Sabine Refugecigrentlyin design and has a new project

ID. It istheCS-81 Sabine Refuge Marsh Creati@ycles 6 & 7projectwhich will continue the
concept of beneficial use of dredged material using cost savings from a planned USACE
maintenance dredging eveosftthe Cécasieu Ship Channel
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Figure 1. Sabine Refuge Marsh Creation (28) project area boundary, deposition area
boundariesSabine Nation Wildlife Refuge boundaand referenc€RMS sitelocations
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Table 1: Sabine Refuge Marsh Creation (28) project areaonstruction data by Cycle.
Cycle # Co[r)napt)leete Planted CS)J%:E; Dispozil Area Construclz\';l?_% Elevation
Cycle 1 1/2001 Yes ~0.83y?3 239 4.04.4
Cycle 2 5/2010 No ~1.19 y 189 4.04.5
Cycle 3 5/2007 No ~0.83 y 231 2.64.2
Cycle 4 1/2015 No ~0.91 227 3.54.0
Cycle 5 3/2015 No ~0.74 ¢ 232 3.54.0
Unit 1A North 11/2014 No ~0.96 ¥ 250 3.54.0
Unit 1A South 5/2015 No ~0.89 ¥ 371 3.54.0
5
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Il. Maintenance Activity

a. Project Feature Inspection Procedures

The CS28-2 Permanent Pipeline O&M activities will be addressed in a separate O&M teport
be distributed to stakeholder€S-28-4-5 Cycles 4 & Snspection information is provided below.

The purpose of the annual inspection of 8a&bine Refuge Marsh Creation Cycle 4&5 Project
(CS28-4-5) is to evaluate the constructed project features to identify any deficiencies and prepare
a report detailing the condition of project features and recordetecorrective actions needed.
Should it be determined that corrective actions are needed, CPRA shall provide, in the report, a
detailed cost estimate for engineering, design, supervision, inspection, and construction
contingencies, and an assessmerthefurgency of such repairs . The annual inspection report
also contains a summary of maintenance events completed since construction of the project
features and an estimated projected budget for the upcoming three (3) years for operation,
maintenance anehabilitation. The three (3) year projected operation and maintenance budget is
shown inAppendixB. A summary of past operation and maintenance projects completed since
completion are outlined iSection d. Maintenance History.

An inspection of th&abine Refuge Marsh Creation Cycle 4 & 5 Proj€$-28-4-5) was held on
October 5, 202iinder sunny skies amdild temperaturesThe project site visit was performed in
conjunction with an inspection to the Cycle 2 Permanent Pipeline. Also visited theitigp

were the Cycle 1, 2, 3 and the USACE BUDMAT marsh creation ardady White, Mark
Mouledous and Glenn McNeese from CPRA Operations, Alice Kerl, Julio Vidal Salcedo and Terri
Von Hoven from USACE, Chris Simon and Blake Boatwright from Simonzeidny, LLC, and Jett
Berard, Pilot for Dauterive Airboat ServicAn additional airboat capin was present for a total of
three airboats on the triplhe inspection began tite Cycle 2 permanent pipeline and progressed
to cycle 1, cycle 4, cycle e BUDMAT unit, cycle 2 and ended at Cycle 5.

The field inspection included an inspection of all of the project features. Photographs were taken
(seeAppendixA).

b. Inspection Results

Marsh Creation Cycle 4

The emergent marsh platform has good vegetation coverage. However, the western and southern
side of the cell has shallow open water that will be addressed with the forthcomBig &hine

Cycles 6 & 7 project. The containment dikes are sufficiently gapphere postonstruction

gapping was not required(PhotosAppendixA, Photo - 4)

6

@ 2021 Operations, Maintenance, and Monitoring RefaorBabine Refuge Marsh Creation _t‘
Covin Pt (CS28-3-4-5) =



Marsh Creation Cycle 5

The emergent marsh platform has thick stands of vegetation, more so than Cycle No. 4. The
containment dikes are sufficiently gapped whpostconstruction gapping was not required.
(PhotosAppendixA, Photos - 6)

c. Maintenance Recommendations
i. Immediate/ Emergency Repairs

No maintenance work is required at this time.

ii. Programmatic/ Routine Repairs

No O&M relatedmaintenance worls required at this timéor the marsh creation
cycles However, it is agreed by the project team that the additional fill material
placed during the construction of the-88 Cycles 6 & 7 phase will dramatically
benefit the performance of Cell No. 4.

TheCycle 2i Permanent Pipeline maintenance activities will be provided in a
separate report.

d. Maintenance History

General Maintenance: Below is a summary of completed maintenance projectsopadation

tasks performed sinamnstrucion. The only exception is the Cyclei 2Permanent Pipeline will
be provided in a separate report.

Cycle No. 1- February 20027 Although trenasses were excavated prior to placement of fill
material in Cycle no. 1, it did not produce the effect needed. éyaar post construction
maintenance event was performed using a marsh buggy to track over the trenasse alignment
creating the desired tidal creek effect.

Cycles 4 & 5- No Maintenance has been performed since constructioudgeted maintenance

for thisproject wador creation of additional gaps in the containment dike to allow tidal exchange
within the marsh creation csll It was determined that sufficient tidal exchange was occurring
from exiting gap locations created during construction in Cycl&$H4 However, USFWS was
interestedn using budgeted O&M funds to construct tidal creeks for black rail habitat in Unit 1 A
& Cycle 3 USFWS obtained approval from the USACE and CWPPRA to us28adsh budget

for CS28-3. The work was bid in 2019 anddsi exceeded the available budget. An additional
incremental O&M budget increase was requested to facilitate a rebid. Due to COVID, a rebid was
delayed. Furthenore, recentdevelopment of the G81 Cycles 6 & 7 desigmcludes an
unconfined fill techniqa deposited in the vicinity of Cyclew8hich could potentiallynfill shallow
creeksduring the future marsh creation construction activitieSurther discussion would be
needed to evaluate benefitsppbceeding wittidal creek construction at this ten
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e. Operation Activity

i. Operation Plan
There are no structure operations for this projétdwever to note, the project area
water level and salinity is impacted by the-Z%Sabine Water Control Structures
projectoperations

ii. Actual Operations
There areno structure operations for this project.

[ll. Monitoring Activity

CS28 marsh creation areas are monitored with project specific vegetation statiotisesnd
CRMS sitegFigure 1) CRMS6301iswithin the Cycle 1 marsh creation aggal captures process

in a marsh creation area 20 years post constructti®RMS0651is a reference site ithe marsh
west ofthe project areaand it captures conditions at pegisting impounded marshes in Sabine
NWR Unit 1. CRMS0685 is a reference statiocated in the marsh adjacent to West Cove outside
of the structural protection provided by @8 and Hwy 27. Vegetation and marsh creation
elevation data collected within €8 marsh creation areagrecombined with complimentary
CRMS data for this a®ssment. Additional data provided by CRMS including surface elevation
change, soil characteristics, water elevation and saknéyalsancluded in this report Details

on data collection methodology can be founé&atse et al. 2020.

a. Monitoring Goals

TheSabine Refuge Marsh Creati(@S-28) project is classified as a marsteationproject. Land
loss isexpected teslow with the addition ofdredge filled containment celts the project area
The projectwas originallydivided into 5 cycles of nrah creatiorand has now been expanded to
include additional disposal areas near the original project area.

The objectives of the Sabine Refuge Marsh Creation Project are:
1. Create new vegetated marsh and enhance and protect existing surrounding marsh.
The specific measurable goals established to evaluate the effectiveness of the project are:

1. Place dredge spoil slurry to a maximum height of 4.5 ft MLG to settle to a leéiglt5
ft MLG afterfive years, for each of five dredging cycles

2. Create 214 acre<f/cle 1), 227 acresQycle 2), and 232 acres ¢ycle 3) of emergent
vegetatedvetland and approximately 460 total acres (93ha) of emergesuetated
wetland withingCycles four and five.

3. Reduceheloss of existing surrounding méuess within the project area.

8
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b. Monitoring Elements

The following monitoring elements will provide the information necessary to evaluate the
specific goals listed above:

Aerial Photography

Nearvertical colorinfrared aerial photography (1:24,000 scalgs used to measuvegetated
and nonvegetated areas for the project and reference afezsal photography wasollected in
DecembeR002,2009and2015 Theoriginal photographyaschecked for flight accuracy, color
correctness, and clarity and wasbsequently archived.Aerial photography was scanned,
mosaicked, and georectified by USGS/NWRC persorasgording tostandard operating
procedure$or land:water analyséSteyer et al. 1995, revised 200Qand:water analyses in 2015
was measured usy 1 meter resolution CIR (colimfrared) digital orthoimagery. Aerial
photography will be captureabainin 2025 and 2034.

Project scale land trends were calculated using Landsat Thematic Mapper (TM) data for 1984
2016. Linear regressions were calculated for the period of redtwe variability in percent land

data points around the slope illustrate the influence of various sources of environmental variance
or classification errorPositive slopes indicate increasing percent land or historical land gain and
negative slopes indita decreasing percent land or historical land loss (Couvillion et al., 2017).
The data provided by this toafteat a large spatial scale aackdesigned to show trends in land
change, not exact acreages.

Elevation Survey

To document vertical elevatiarhange within Cycles-8 and the Cycle 2 overflow area, transect
lines were established and tied in to a known elevation datum by professional surveyors. These
transect lines were surveygdAugust 2013or Cycle 3and the Cycle 2 overflow ares well &

in October 2018or Cycles3, 4 and and the Cycle 2 overflow ared&levation and wier level

data from CRMS6301 wengsed to represent elevation within Cycle 1 and water level within the
project area.Futurereplicable surveys are plannfxt 2025 and2034

Soil Surface Elevation Change

Soil surface elevation changeas measured with rod surfaetevation tables (RSETgt each
CRMS site. These data areused tcextract Cycle 1 elevation data for comparison to survey data
and todescribe trends isurfaceelevation changeThe RSET was surveyed to a known elevation
datum (ft, NAVD 88 Geoid 12 Data was used to calculakevation changeatesat theproject

and referencsites.

Submergence Vulnerability Index

The Submergence Vulnerability led (SVI) assessethe relationship between marsh elevation
and wat er | e vvealheralilityto aubmesgénteamthih® gear§he SVlof a siteis

based on the-$ear projectiorof its surface elevation and water levfdased on at least 5 years

of data) Surfaceelevation is projected using surface elevation change rates, and water levels are
projected usingustatic sedevel rise rates.The position of the projected wetland relative to the
distribution of projecteavater levels determines the SVI scdorbe SVI score ranges fromi®O,
representinghe frequency of flooding experienced by a site in relation to its vulnerability to
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submergence. A lower score represents a site more vulnerable to submergence,avbiegeas
with a higher score is considered less vulnerable to submergence.

Soil Properties

Soil cores were collected to describe major soil properties such as bulk density and percent organic
matter. Thr e e, -dn) digmétér coted were collected tdegpth of 24 cm and divided into

6, 4cm sections at each siteéThe soil was processed by the Department of Agronomy and
Environmental Management at Louisiana Statée/ersity. Soil cores wereollected at the project

and reference CRMS sites20062008and in2018.

Emergent Vegetation

Emergent vegetatiomasevaluated in the marsh creation areas, at CRMS6301 in the Cycle 1 marsh
creation areain the adjacent reference marsind at reference CRMS sitePrior to CRMS
monitoring seven referenstations were monitored in the existing marsh within the project area
alongwith eight stations within the Cycle 1 marsh creation area) (Figuright vegetation

stations were established in Cycle 3 in 2008 and evaluated in 2010, 2012, 2018, andigie20.

sites each were also established in Cycles 4 and 5 in 2018 and evaluated in 2018 and 2020. Ten
pre-established reference stations in the marshes in the northwest portion of the project area were
used br project assessmenEachstationconsisted btwo 2 n¥ plots and was evaluated using
techniques described in Folse et al.2@0o quantifyprecent cover and species composition

Water level

Wate elevationwas measured at CRMS6304ithin the project area and at reference sites in
nearby marsiCRMS0651) and adjacent to Calcasieu Lake (CRMS0685ihe Cycle 1 marsh
creation areand at reference sites CRMS0651 and CRMSQ&8jure 1) Water level wa
measurecevery hour with acontinuous recordeinstalledat each CRMS siteThe gauge wa
surveyed relative ta vertical datum, currently NAVD88 Geoid 12%ater level datavasused

to document thelevation andvariability in water levels and duration of inundation in project and
reference areasMarsh elevation used in flood depth anakysvas determined from the 2018
elevation monitoring survey of the project area.

Salinity
Salinity was recorded hourly from continuous recorders at CRMS680the Cycle 1 marsh
creation areaCRMS0651in an interior marsh west of the project aeaad CRMS068%h a marsh

site on the perimeter of Calcasieu Lakeitheast of the project ariagure 1)

Soil interstitial (porewater) salinity data were collected monthly from 10 and 30 cm depths at
CRMS6301. Monthly porewater salinity data wertlized to compare differencebetween
salinity and porewater salinity for years 2eA@R1.

1C
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Figure 2. Sabine Refuge Marsh Creation (28) project area boundary, deposition area
boundaries, vegetation monitoring stations, and CRMS site.
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c. Monitoring Results and Discussion

Aerial Photography

Aerial photography was collected in 2002, 2009, and 2015. Duhag timeframe, dredged
material deposited into seven marsh creation areas became vegetated. Ponds filled in and
vegetation expanded in all marsh creation areas.

Aerial photography collected one year poshstruction of Cycle 1 (2002) shed unvegetate
dredged material or mudflat in about 58% of the m@Fstpures3-4). All other marsh creation
areas were open watat that time Between 2002 and 2008 Cycle 1 171 additional acres
became vegetatethcreasing the perneland to 77% (Figure3, 5, and6). By 2015,94% ofthe
Cycle 1marsh creation area was vegetatedamek (Figures3 and?7).

Aerial photography collected two years postistructions of Cycle 3 (2009) show Cycle peit
land around 62% (Figurésand5). Land in theCycle 3mairsh creation area increase®uo by
2015(Figures8 and7). Cycle 2 consisted of 77% percent land in 2(Hi§ure7).

Cycles 45 as well adJnits 1A-N and 1AS were constructed in January and March 2015. Aerial
photography conducted in December of that year shows Cycle 4 consisting of 30% land, Cycle 5
consisting of 64% land, and Units Mand 1AS consisting of 87% and 74% land (FiguBesnd

7). Cycles 1 and 3 have filled to at least 94% wetlanolver time as vegetation colonized and
expanded within the marsh creation ardasits 1A-N and1A-Sare expected to fill in and become
vegetated similar to Cycles 1 and B.remains to be & whether Cycles 4 and 5 will vegetate,
however, n the next phase (G&L Cycles 6 & 7), additional material will be pumped into the open
water of Cycle 4.

This dataset allows for an assessment of the relationship between marsh creatage aned
percent land (Figure 8). With the exception of Cycle 4, all marsh creation areas were at least 50%
land in the first year. The trend in the area is an increase of 2.5% land/yr. Marsh creation areas
from this borrow source can be expected to vegetkttvedy quicklyif elevation is on target

The general land change trend in theZBJoroject area prior to construcatiovasslightly positive

with an increase of 9 ac/yr (0.2%/yr) from 1984 to 2QBigure 9) From 1984 to present, the

land gain raténas increased to 42.5 ac/yr (0.9%l/yr). The increase reflects both created marsh area
and any effect that the project may have had on slowing landloss in tbgigtiag marshn the

project area In order to assess whether the projesihet its goalof reducing landloss in existing
surrounding marshes, created marsh area quantified through spatial analysis was subtracted from
project land acreage and the rate of change was assessed. Excluding created marsh area, the land
change rate from 1984 to 20M®uld be 17.8 ac/yr (0.4%l/yr). The project does appear to have
provided some protection to adjacemarshes though differences between pre and post
constructiongxcluding created marsére slightand within the range of error for the estimates
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The poject is achieving its goals of creating lathdough marsh creation. Surrounding marshes
are still slowly gaining land as they were pre project so there is no clear impact of the project on
slowing regional marsh loss yet. Those effects may becomeawident in time.

CS-28 Land:Water Classification by Location and Time
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Figure 3. Acreages for lanavater classifications from aerial photography collecte2002,
2009 and 2015.
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Figure 4. Land:Water classification from photography obtained in December 2002.
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